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(57) Abstract: 6-(2-ChJoro-6-fluoro-phenyl)-triazolopyrimidines of formula (I), in 
which R l and R 2 independently denote hydrogen or alkyl, alkenyl, alkynyl, alkadienyl, or 
haloalkyl, cycloalkyl, bicycloalkyl, phenyl, naphthyl, or 5- or 6-membered heterocyclyl, 
(I) containing one to four nitrogen atoms or one to three nitrogen atoms and one sulfur or 
K^^^^y^ S5 ^y^ oxygen atom, or 5- or 6-membered heteroaryl, containing one to four nitrogen atoms or 

\ \ I one to three nitrogen atoms and one sulfur or oxygen atom, or where R l and R 2 radicals 

M' 5S= ^^ T '^ ,S ^ V cl may be unsubstituted or partially or fully halogenated or may be substituted as defined 

in the description, R 1 and R 2 together with the interjacent nitrogen atom represent a 5- or 
6-membered heterocyclic ring, containing one to four nitrogen atoms or one to three nitrogen atoms and one sulfur or oxygen atom, 
which may be substituted; X is cyano, alkoxy, haloalkoxy or alkenyloxy; processes for their preparation, compositions containing 
them and to their use for combating phytopathogenic fungi. 
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6- (2-Chloro-6-f luoro-phenyl) -triazolopyrimidines 
Description 

The invention relates to 6- (2-chloro-6-f luoro-phenyl) -triazolopy- 
rimidines of formula I 



in which 

Ri and R 2 independently denote hydrogen or 

Cl -C 10 -alkyl, C 2 -C lt >-alkenyl, C 2 -Ci 0 -alkynyl , C^-Cio-alkadienyl , 
or Ci-Cio-haloalkyl, 

C 3 -C 8 -cycloalkyl, C 5 -Ci 0 -bicycloalkyl , phenyl, naphthyl, or 
5- or 6-membered heterocyclyl, containing one to four 
nitrogen atoms or one to three nitrogen atoms and one sulfur 
or oxygen atom, or 

5- or 6-membered heteroaryl, containing one to four nitrogen 
atoms or one to three nitrogen atoms and one sulfur or oxygen 
atom, or 

where R 1 and R 2 radicals may be unsubstituted or partially or 
fully halogenated or may carry one to three groups R a , 

Ra is halogen, cyano, nitro, hydroxyl, Ci-Cg-alkyl , C^-Ce-ha- 
loalkyl, C 3 -C 6 -cycloalkyl, Ci-C 6 -alkoxy , d-Ce-haloalkoxy , 
Ci-Ce-alkylthio, Ci-Ce-alkylamino, di-Ci-C 6 -alkylamino , 
C 2 -C 6 -alkenyl , C 2 -C 6 -alkenyloxy, C 2 -C 6 -alkynyl , 
C3 _C 6 -alkynyloxy and Ci-C 4 -alkylenedioxy, which may be 
halogenated; or 

R 1 and R 2 together with the interjacent nitrogen atom represent a 
5- or 6-membered heterocyclic ring, containing one to four 
nitrogen atoms or one to three nitrogen atoms and one sulfur 
or oxygen atom, which may be substituted by one to three R a 
radicals; 

X is cyano, Ci-C 6 -alkoxy , C a -C 6 -haloalkoxy or C 3 -C 8 -alkenyloxy . 
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Moreover, the invention relates to processes for their prepara- 
tion, compositions containing them and to their use for combating 
phytopathogenic fungi . 

5 EP-A 071 792 discloses 6-phenyl-7-amino-triazolopyrimi dines where 
the 5-position is substituted by hydrogen or alkyl or aryl 
groups . 

EP-A 550 113 relates to 5-H- and 5-halogen-6-phenyl-7-amino-tri- 
10 azolopyrimidines where the 7-amino group is further substituted. 

WO-A 98/46607 discloses triazolopyrimidines , which are substitu- 
ted in the 6-position by a 2 , 4 , 6-trif luorophenyl group. 

15 US 5,994,360 discloses triazolopyrimidines, which are substituted 
in the 5-position by alkyl groups. 

The compounds disclosed in the documents discussed above are said 
to be active against various phytopathogenic fungi. 

20 

It is an object of the present invention to provide compounds ha- 
ving improved fungicidal activity. 

We have found that this object is achieved by the compounds defi- 
25 ned at the outset. Furthermore, we have found processes for their 
preparation, compositions comprising them and methods for con- 
trolling phytopathogenic fungi using the compounds I. 

The compounds of the formula I differ from the compounds known 
30 from the abovementioned art in the combination of the 
• 2-chloro-6-fluoro-phenyl group and a specific substitution in 
5-position of the triazolopyrimidirie system. 

A 4- to 6- membered heterocyclic group may be any heterocyclic 
35 group with 4 to 6 ring atoms, interrupted by one or more heteroa- 
toms selected from sulfur, nitrogen, and oxygen, preferably oxy- 
gen. A halogen atom suitable denotes a fluorine, chlorine or bro- 
mine atom. 

40 The present invention further provides a process for the prepara- 
tion of compounds of formula I as defined above which comprises 
treating a 5-halogen compound of formula II 



45 
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+ M-X 



in which Y is halogen with a compound of formula Illy which is, 
dependent from the value of X to be introduced to yield formula I 
compounds, an anorganic cyano salt, an alkoxylate, haloalkoxylate 
10 or an alkenyloxylate, respectively, preferably in the presence of 
a a solvent. The cation M in formula III has minor influence; for 
practical and economical reasons usually ammonium-, tetraalkylam- 
monium- or alkalimetal- and earth metal salts are preferred. 

.15 Suitable solvents include ethers, such as dioxane, diethyl ether 
and, especially, tetrahydrofuran, halogenated hydrocarbons such 
as dichloromethane and aromatic hydrocarbons, for example to- 
luene . 

20 The reaction is suitably carried out at a temperature in the 
range from 0 to 120°C, the .preferred reaction temperature being 
from 10 to 40°C. 

It is also preferred that the reaction is carried out in the pre- 
25 sence of a base. Suitable bases include tertiary amines, such as 
tri ethyl amine, and inorganic bases, such as potassium carbonate 
or sodium carbonate- Alternatively, an excess of the compound of 
formula III may serve as a base. 

30 The reaction mixtures are worked up in a customary manner, for 
example by mixing with water, phase separation and, if required, 
chromatographic purification of the crude products. Some of the 
end products are obtained in the form of colorless or slightly 
brownish, viscous oils, which are purified or freed from volatile 

35 components under reduced pressure and at moderately elevated tem- 
peratures. If the end products are obtained as solids, purifica- 
tion can also be carried out by recrystallization or digestion. 

Compounds of formula II are known in the art and can be obtained 
40 by synthesis routes disclosed in EP-A 550 113 and WO-A 98/46608. 

If individual compounds I are not obtainable by the routes des- 
cribed above, they can be prepared by derivatization of other 
compounds I . 

45 
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In the symbol definitions given in the formulae above, collective 
terms were used which generally represent the following substi- 
tuents : 

5 - halogen: fluorine, chlorine, bromine and iodine; 

_ Ci-Cio-alkyl and the alkyl moieties of Ci-Cio-haloalkyl : 
saturated, straight-chain or branched hydrocarbon radicals having 
1 to 10, especially 1 to 6 carbon atoms, for example Ci-C 4 -alkyl 

10 as mentioned above or pentyl, 1-methylbutyl , 2-methylbutyl , 
3-methylbutyl , 2 , 2-di-methylpr opyl , 1-ethylpropyl , hexyl , 
1 , 1 -dime thy lpr opyl , 1 , 2 -dime thy Ipr opyl , 1-methylpentyl , 
2-methylpentyl # 3 -methylpentyl , 4 -me thylpentyl , 1 , 1 -dimethyl - 
butyl, 1,2-dimethylbutyl, 1 , 3 -dimethylbuty 1 , 2 , 2-dimethylbutyl , 

15 2,3-dimethylbutyl, 3 , 3-dimethylbutyl , 1-ethylbutyl , 2-ethylbutyl , 
1,1, 2 - tr imethylpropyl , 1,2,2 -trime thylpropyl , 
1-ethyl-l-methylpropyl and i -ethyl -2 -me thy lpr opyl ; 

. d-Ce-haloalkyl and the haloalkyl moieties of Ci-C 6 -haloalkoxy : 
20 straight-chain or branched alkyl groups having 1 to 6, preferably 
1 to 4 carbon atoms (as mentioned above) , where the hydrogen 
atoms in these groups may be partially or fully replaced by 
halogen atoms as mentioned above, for example Ci-C 2 -haloalkyl , 
such as chloromethyl, bromomethyl, dichloromethyl , 
25 trichloromethyl, f luoromethyl , dif luoromethyl , trif luoromethyl , 
chlorof luoromethyl, dichlorof luoromethyl , chlorodif luoromethyl , 

1- chloroethyl, 1-bromoethyl , 1-f luoroethyl , 2-f luoroethyl, 

2, 2-dif luoroethyl, 2 , 2 , 2- trif luoroethyl , 2-chloro-2-f luoroethyl, 

2- chloro-2, 2-dif luoroethyl, 2 , 2-dichloro-2-f luoroethyl , 
30 2,2,2-trichloroethyl and pentaf luoroethyl ; 

- C 3 -Cio-alkenyl : unsaturated, straight-chain or branched 
hydrocarbon radicals having 3 to 10, especially 3 to 6 carbon 
atoms and a double bond in any position, for example 1-propenyl, 

35 2-propenyl, 1-methylethenyl , 1-butenyl, 2-butenyl, 3-butenyl, 

1 - methyl- 1-propenyl, 2 -methyl -1-propenyl, 1 -methyl- 2 -propenyi and 

2- methyl-2-propenyl; 

- C 2 -Cio-alkynyl: straight-chain or branched hydrocarbon radicals 
40 having 2 to 10, especially 2 to 4 carbon atoms and a triple bond 

in any position, for example ethynyl, 1-propynyl, 2-propynyl, 
1-butynyl, 2-butynyl, 3-butynyl and 1 -methyl- 2 -propynyl ; 

- In general terms, the term cycloalkyl, as used herein with re- 
45 spect to a radical or moiety refers to a cycloalkyl group having 

3 to 8 carbon atoms, preferably 5 to 7 carbon atoms. 
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- In general terms, the term bicycloalkyl , as used herein with 
respect to a radical or moiety refers to a bicycloalkyl group ha- 
ving 5 to 10 carbon atoms, preferably 6 to 9 carbon atoms, in 
particular bicycloheptyl being optionally substituted by one or 

5 more halogen atoms, nitro, cyano, alkyl, preferably C^ e alkyl, 
alkoxy, preferably Ci- 6 alkoxy. 

- 5-membered heteroaryl , containing one to four nitrogen atoms or 
one to three nitrogen atoms and one sulfur or oxygen atom: 

10 5-membered heteroaryl groups which, in addition to carbon atoms, 
may contain one -to four nitrogen atoms or one to three nitrogen 
atoms and one sulfur or oxygen atom as ring members, for example 

2- furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyrrolyl, 3-pyrrolyl, 

3- isoxazolyl , 4-isoxazolyl , 5-isoxazolyl , 3-isothiazolyl , 
15 4-isothiazolyl, 5-isothiazolyl , 3-pyrazolyl, 4-pyrazolyl, 

5- pyrazolyl, 2-oxazolyl, 4-oxazolyl,. 5-oxazolyl, 2-thiazolyl, 

4- thiazolyl , 5-thiazolyl , 2-imidazolyl , 4-imidazolyl , 
1,2, 4-oxadiazol-3-yl , 1,2, 4-oxadiazol-5-yl , 

1,2, 4-thiadiazol-3-yl , 1,2, 4-thiadiazol-5-yl , 1,2, 4-triazol-3-yl , 
20 l,3,4-oxadiazol-2-yl, 1 , 3 , 4-thiadiazol-2-yl and 
1,3, 4-triazol-2-yl; 

- 6-membered heteroaryl, containing one to four nitrogen atoms: 

6- membered heteroaryl groups which, in addition to carbon atoms, 
25 may contain one to three or one to four nitrogen atoms as ring 

members, for example 2-pyridinyl, 3-pyridinyl, 4-pyridinyl, 3-py- 
ridazinyl, 4-pyridazinyl , 2-pyrimidinyl , 4-pyrimidinyl, 5-pyrimi- 
dinyl, 2-pyrazinyl, 1 , 3 , 5-triazin-2-yl and 1, 2 , 4-triazin-3-yl . 

30 With respect to their intended use, preference is given to 

triazolopyrimidines of the formula I having the following substi- 
tuents, where the preference is valid in each case on its own or 
in combination: 

35 The particularly preferred embodiments of the intermediates with 
respect to the variables correspond to those of the radicals X, R 1 
and R 2 of formula I. 

A preferred alkyl moiety is an ethyl or especially a methyl 
40 group. 

A preferred haloalkyl moiety is the 2 , 2 , 2-trif luoroethyl or 
1, 1, 1-trif luoroprop-2-yl group; 



45 A preferred alkenyl moiety is allyl or especially a 2-methylallyl 
group . 
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A preferred cycloalkyl moiety is cyclopentyl being optionally 
substituted by one or more halogen atoms, nitro, cyano, alkyl, 
preferably Ci-Ce alkyl, alkoxy, preferably C x -C 6 alkoxy. 

5 A preferred heteroaryl moiety is pyridyl, pyrimidyl, pyrazolyl or 
thienyl . 

■ • Preference is given to compounds of formula I in which any alkyl 
or haloalkyl part of the groups R 1 or R 2 , which may be straight 

10 chained or branched, contains up to 10 carbon atoms, preferably 1 
to 9 carbon atoms, more preferably 2 to 6 carbon atoms, any 
alkenyl or alkynyl part of the substituents R 1 or R 2 contains up 
to 10 carbon atoms, preferably 2 to 9 carbon atoms, more prefera- 
bly 3 to 6 carbon atoms, any cycloalkyl part of the substituents 

15 R 1 or R 2 contains from 3 to 10 carbon atoms, preferably from 3 to 

8 carbon atoms, more preferably from 3 to 6 carbon atoms, and any 
bicycloalkyl part of the substituents R 1 or R 2 contains from 5 to 

9 carbon atoms, preferably from 7 to 9 carbon atoms. Any alkyl, 
alkenyl or alkynyl group may be linear or branched. 

20 

Likewise, preference is given to compounds of formula I wherein R 1 
is not hydrogen. 

Compounds of formula I are preferred in which R 1 represents a 
25 straight-chained or branched Ci-C 10 -alkyl , in particular a bran- 
ched C 3 -Cio-alkyl group, a C 3 -C 8 -cycloalkyl J , a C 5 -C 9 -bicycloalkyl , 
a C3-C 8 -cycloalkyl-Ci-C 6 -al3cyl, Ci-Ci 0 -alkoxy-Ci-C 6 -alkyl , a 
Ci-Cio-haloalkyl or a phenyl group being optionally substituted by 
one to three halogen atoms or Ci-C^-alky! or Ci-Cio-alkoxy groups. 

30 

Particular preference is given to compounds I in which R 2 repre- 
sents a hydrogen atom, a Ci-Cio-alkyl or a Ci-Cio-haloalkyl group, 
in particular a hydrogen atom. 

35 Besides, particular preference is given 'to compounds I in which R 2 
is hydrogen. 

Moreover, particular preference is given to compounds I in which 
R 2 is methyl . 

40 

• Furthermore, particular preference is given to compounds I in 
which R 2 is ethyl . 
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If R 1 denotes a Ci-Cio-haloalkyl group, preferably a polyf luorina- 
ted alkyl group, in particular a 2 , 2 , 2-trif luoroethyl , a 
2- (1,1,1-trifluoropropyl) or a 2- (1, 1, 1-trif luorobutyl) group, R 2 
preferably represents a hydrogen atom. 

5 

If R 1 denotes an optionally substituted C3-C 8 -cycloalkyl group, 
preferably a cyclopentyl or cyclohexyl group, R 2 preferably repre- 
sents a hydrogen atom or Ci-C6-alkyl group. 

10 Moreover, particular preference is given to compounds I in which 
r! and R 2 together with the interjacent nitrogen atom form an op- 
tionally substituted heterocyclic ring, preferably an optionally 
substituted C 3 -C7-heterocyclic ring, in particular a pyrrolidine, 
piperidine, tetrahydropyridine, in particular 1 , 2 , 3 , 6-tetrahydro- 

15 pyridine or azepane ring which is optionally substituted by one 
or more Ci-Cio-alkyl groups. ■ 

Included in the scope of the present invention are (R) and (S) 
isomers of compounds of general formula I having a chiral center 
20 and the racemates thereof, and salts, N-oxides and acid addition 
compounds . 

With respect to their use, particular preference is given to the 
compounds I compiled in the tables below. The groups mentioned in 
25 the tables for a substituent are furthermore for their part, in- 
dependently of the combination in which they are mentioned, a 
particularly preferred embodiment of the respective substi tuents . • 

Table 1 

30 Compounds of the formula I, in which X is cyano and R 1 and R 2 
correspond to one row in Table A 

Table 2 

Compounds of the formula I, in which X is methoxy and R 1 and R 2 
35 correspond to one row in Table A 

Table 3 

Compounds of the formula I, in which X is ethoxy and. R 1 and R 2 
correspond to one row in Table A 

40 

Table 4 

Compounds of the formula I, in which X is n-propoxy and R 1 and R 2 
correspond to one row in Table A 

45 Table 5 

Compounds of the formula I, in which X is iso-propoxy and R 1 and 
R 2 correspond to one row in Table A 
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Table 6 

Compounds of the formula X, in which X is allyloxy and R 1 and R 2 

correspond to one row in Table A r 

5 Table 7 

Confounds of the formula I, in which X is 3-methylallyloxy and R 1 . 
and R 2 correspond to one row in Table A 

Table 8 

10 Compounds of the formula I, in which X is f luoromethoxy and R 1 and 
R 2 correspond to one row in Table A 

Table 9 

Compounds of the formula I, in which X is dif luoromethoxy and R 1 
15 and R 2 correspond to one row in Table A 

Table 10 

Compounds of the formula I, in which X is tr if luoromethoxy and R 1 
and R 2 correspond to one row in Table A 

20 

Table A 



25 




I 



30 



35 



NO. 


R 1 


R* 


A-l 


CH 2 CH 3 


H 


A-2 


CH 2 CH 3 


CH 3 


A-3 


CH 2 CH 3 


CH2CH3 


A-4 


CH2CF3 


H 


A- 5 


CH2CF3 


CH 3 


A- 6 


CH2CF3 


CH 2 CH 3 


A-7 


CH2CCI3 


H 


A- 8 


CH2CCI3 


CH 3 


A-9 


CH2CCI3 


CH2CH3 


A-10 


CH 2 CH 2 CH 3 - 


H 


A-ll 


CH2CH2CH3 


CH 3 


A-12 


CH 2 CH 2 CH 3 


CH2CH3 


A-13 


CH 2 CH 2 CH 3 


CH 2 CH 2 CH 3 . 


A-14 


CH(CH 3 ) 2 


H 


A-15 


CH(CH 3 ) 2 


CH 3 


A-16 


CH(CH 3 ) 2 


CH2CH3 
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10 



25 



40 



45 



No. 




R 3 


A-17 


(±) CH(CH 3 )-CH 2 CH 3 


H 


A-18 


(±) CH(CH 3 )-CH 2 CH 3 


CH 3 


A-19 


(±) CH(CH 3 )-CH 2 CH 3 


CH 2 CH 3 


A-20 


(R) CH(CH 3 )-CH 2 CH 3 


H 


A-21 j 


(R) CH(CH 3 )-CH 2 CH 3 


CH 3 ! 


A-22 


(R) CH(CH 3 )-CH 2 CH 3 


CH2CH3 


A-23 


(S) CH(CH 3 )-CH 2 CH 3 


H 


A-24 


(S) CH(CH 3 )-CH 2 CH 3 


CH 3 


A-25 


(S) CH(CH 3 )-CH 2 CH 3 T 


CH2CH3 


A-26 


<±) CH(CH 3 ) -CH(CH 3 ) 2 


H 


A-27 


(±) CH(CH 3 )-CH(CH 3 ) 2 


CH3 


A-28 


(±) CH(CH 3 )-CH(CH 3 ) 2 


CH 2 CH 3 


A-29 


(R) CH(CH 3 )-CH(CH 3 ) 2 


H 


A-30 


(R) CH(CH 3 )-CH(CH 3 ) 2 


CH 3 


A-31 


(R) CH(CH 3 )-CH(CH 3 ) 2 


CH2CH3 


A-32 


(S) CH(CH 3 )-CH(CH 3 ) 2 


H 


A-33 


(S) CH(CH 3 )-CH(CH 3 ) 2 


CH3 


A-34 


(S) CH(CH 3 ) -CH(CH 3 ) 2 


CH2CH3 


A-35 


(±) CH(CH 3 )-C(CH 3 ) 3 


H 


A-36 


(±) CH(CH 3 )-C(CH 3 ) 3 


CH 3 


A-37 


(±) CH(CH 3 )-C(CH 3 ) 3 


CH2CH3 


A-38 


(R) CH(CH 3 )-C(CH 3 ) 3 . 


H 


A-39 


(R) CH(CH 3 )-C(CH 3 ) 3 


CH 3 


A-40 


. (R) CH(CH 3 )-C(CH 3 ) 3 


CH 2 CH 3 


A-41 


(S) CH(CH 3 )-C(CH 3 ) 3 . 


H 


A-42 


(S) CH(CH 3 )-C(CH 3 ) 3 


CH 3 


A-43 


(S) CH(CH 3 )-C(CH 3 ) 3 


CH 2 CH 3 


A-44 


(±) CH{CH 3 )-CF 3 


H 


A-45 


(±) CH(CH 3 )-CF 3 


CH3 


A-46 


<±) CH(CH 3 )-CF 3 


CH 2 CH 3 


A-47 


(R) CH(CH 3 )-CF 3 


H 


A-48 


(R) CH(CH 3 )-CF 3 


CH 3 


A-49 


(R) CH(CH 3 )-CF 3 


CH2CH3 


A-50 


(S) CH(CH 3 )-CF 3 


H 


A-51 


(S) CH(CH 3 )-CF 3 


CH3 


A-52 


(S) CH(CH 3 )-CF 3 


! CH2CH3 


A-53 


(±) CH(CH 3 )-CC1 3 


H 


A-54 


(±) CH(CH 3 )-CC1 3 


CH 3 


A-55 


(±) CH(CH 3 )-CC1 3 


} CH2CH3 
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NO. 


R l 


R 2 


A-56 


(R) CH(CH 3 )-CC1 3 


H 


A-57 


(R) CH(CH 3 )-CC1 3 


CH 3 


A-58 


(R) CH(CH 3 )-CC1 3 


CH 2 CH 3 


A-59 


(S) CH{CH 3 )-CC1 3 


H 


A-60 


(S) CH{CH 3 )-CC1 3 


CH 3 


A-61 


<S) CHfCH^-CCli 


CH 2 CH 3 


A-62 


CH 2 C<CH 3 )=CH 2 


H 


A-63 


CH 2 C(CH 3 )=CH 2 


CH 3 


A-64 


r CH 2 C(GH 3 )=CH 2 


| CH 2 CH 3 


A-65 


eye 1 open tyl 


H 


A-66 


eye 1 open tyl 


CH 3 


A-67 


cyclopentyl 


CH 2 CH 3 


A-68 


-(CH 2 ) 2 CH(CH 3 ) (CH 2 ) 2 - 



10 



15 



25 



30 



The compounds. I are suitable as. fungicides. They have outstanding 
activity against a broad spectrum of phytopathogenic fungi, in 
20 particular from the classes of the Ascomycetes, Deuteromycetes, 
Phycomycetes and Basidiomycetes. Some of them act systemically ,. 
and they can be employed in crop protection as foliar- and soil- 
acting fungicides. 



They are especially important for controlling a large number of 
fungi on a variety of crop plants* such as wheat, rye, barley, 
oats, rice, maize, grass, bananas, cotton, soya, coffee, sugar 
cane, grapevines, fruit species, ornamentals and vegetables such 
as cucumbers, beans, tomatoes, potatoes and cucurbits, and on the 
seeds of these plants . 



Specifically, they are suitable for controlling the following 
plant diseases: 

Alternaria species on vegetables and fruit, 
35 Botrytis cinerea (gray mold) on strawberries, vegetables, orna- 
mentals and grapevines, 
Cercospora arachidicola on peanuts, 

Erysiphe cichoracearum and Sphaerotheca fuliginea on cucurbits, 

Blumeria graminis (powdery mildew) on cereals, 
40 Fusarium and Verticillium species on various plants, 

Helminthosporium species on cereals, 

Mycosphaerella species on bananas and peanuts, 

Phytophthora infestans on potatoes and tomatoes, 

Plasmopara viticola on grapevines, 
45 Podosphaera leucotricha on apples, 

Pseudocercosporella herpotrichoides on wheat and barley, 

Pseudoperonospora species on hops and cucumbers, 
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Puccinia species on cereals, 
Pyricularia oryzae on rice # 

Rhizoctonia species on cotton, rice and lawns, 
Septoria species in cereals, 
5 Uncinula necator on grapevines, 

Ustilago species on cereals and sugar cane, and 
Venturia species (scab) on apples and pears. 

Moreover, the compounds I are suitable for controlling harmful 
10 fungi such as Paecilomyces variotii in the protection of materi- 
als (e.g. wood, paper, paint dispersions, fibers and tissues) and 
in the protection of stored products. 

The compounds I are -applied by treating the fungi, or the plants, 
15 seeds, materials or the soil to be protected against fungal in- 
fection, with a fungicidally active amount of the active ingre- - 
dients. Application can be effected both before and after infec- 
tion of the materials, plants or seeds by the f ungi . 

20 In general, the fungicidal compositions comprise from 0.1 to 95, 
preferably 0.5 to 90, % by weight of active ingredient. 

When used in crop protection, the rates of application are from 
0.01 to 2.0 kg of active ingredient per ha, depending on the na- 
25 ture of the effect desired. 

In the treatment of seed, amounts of active ingredient of from 
0.001 to 0.1 g, preferably 0.01 to 0.05 g, are generally required 
per kilogram of seed. 

30 

When used in the protection of materials or stored products, the 
rate of application of active ingredient depends on the nature of 
the field of application and on the effect desired. Rates of ap- 
plication conventionally used in the protection of materials are, 
35 for example, from 0.001 g to 2 kg, preferably 0.005 g to 1 kg, of 
active ingredient per cubic meter of material treated. 

The compounds I can be converted into the customary formulations, 
e.g. solutions, emulsions, suspensions, dusts, powders, pastes 
40 and granules. The use form depends on the particular purpose; in 
any case, it should guarantee a fine and uniform distribution of 
the compound according to the invention. 



45 
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The formulations are prepared in a known manner, e.g. by exten- 
ding the active ingredient with solvents and/or carriers, if de- 
sired using emulsifiers and dispersants, it also being possible 
to use other organic solvents as auxiliary solvents if water is 
5 used as the diluent. Auxiliaries which are suitable are essen- 
tially: solvents such as aromatics (e.g. xylene), chlorinated 
aromatics (e.g. chlorobenzenes) , paraffins (e.g. mineral oil 
fractions), alcohols (e.g. methanol, butanol) , ketones (e.g. cy- 
clohexanone) , amines (e.g. ethanolamine, dimethyl formamide) and 

10 water; carriers such as ground natural minerals (e.g. kaolins, 
clays, talc, chalk) and ground synthetic minerals ("e.g. highly- 
disperse silica, silicates); emulsifiers such as non-ionic and 
anionic emulsifiers (e.g. polyoxyethylene fatty alcohol ethers, 
alkylsulfonates and arylsulf onates) and dispersants such as li- 

15 gnin-sulfite waste liquors and methylcellulose . • 

Suitable surfactants are alkali metal, alkaline earth metal and 
ammonium salts of lignosulfonic acid, naphthalene sulfonic acid, 
phenolsulfonic acid, dibutylnaphthalenesulf onic acid, alkylaryl- 

20 sulfonates, alkyl sulfates, alkylsulfonates, fatty alcohol sulfa- 
tes and fatty acids and their alkali metal and alkaline earth me- 
tal salts, salts of sulfated fatty alcohol glycol ether, conden- 
sates of sulfonated naphthalene and naphthalene derivatives with 
formaldehyde, condensates of naphthalene or of napthalenesulf onic 

25 acid with phenol or formaldehyde, polyoxyethylene octylphenyl 
ether, ethoxylated isooctylphenol , octylphenol, nonylphenol, al- 
kylphenol polyglycol ethers, tributylphenyl polyglycol ethers, 
alkylaryl polyether alcohols, isotridecyl alcohol, fatty alcohol/ 
ethylene oxide condensates, ethoxylated castor oil, polyoxyethy- 

30 lene alkyl ethers, ethoxylated polyoxypropylene, lauryl alcohol 
polyglycol ether acetal, sorbitol esters, lignin-sulf ite waste 
liquors and methylcellulose. 

Substances which are suitable for the preparation of directly 
35 sprayable solutions, emulsions, pastes or oil dispersions are mi- 
neral oil fractions of medium to high boiling point, such as ke- 
. rosene or diesel oil, furthermore coal tar oils and oils of vege- 
table or animal origin, aliphatic, cyclic and aromatic hydrocar- 
bons, e.g. benzene, toluene, xylene, paraffin, tetrahydronaphtha- 
40 lene, alkylated naphthalenes or their derivatives, methanol, 

ethanol, propanol , butanol, chloroform, carbon tetrachloride, cy- 
clohexanol, cyclohexanone , chlorobenzene/ isophorone, strongly 
polar solvents, e.g. dimethylf ormamide, dimethyl sulfoxide, N-me- 
thylpyrrolidone and water. 

45 
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Powders, materials for scattering and dusts can be prepared by 
mixing or concomitantly grinding the active substances with a so- 
lid carrier. 

5 Granules, e.g. coated granules, impregnated granules and homoge- 
neous granules, can be prepared by binding the active ingredients 
to solid carriers. Examples of solid carriers. are mineral earths, 
such as silica gels, silicates, talc, kaolin, attaclay, limesto- 
ne, lime,' chalk, bole, loess, clay, dolomite, diatomaceous earth, 
10 calcium sulfate, magnesium sulfate, magnesium oxide, ground syn- 
thetic materials, fertilizers, e.g. ammonium sulfate, ammonium 
phosphate, ammonium nitrate, ureas, and products of vegetable 
origin, such as cereal meal, tree bark meal, wood meal and nuts- 
hell meal, cellulose powders and other solid carriers. 

15 

In general, the formulations comprise of from 0.01- to 95% by 
weight, preferably from 0 . 1 to 90% by weight, of the active in- 
gredient. The active ingredients are employed in a purity of from 
90% to 100%, preferably 95% to 100% (according to NMR spectrum) . 

20 

The following are exemplary formulations: 

I. 5 parts by weight of a compound according to the invention 
are mixed intimately with 95 parts by weight of finely divi- 

25 ded kaolin. This gives a dust which comprises- 5% by weight 

of the active ingredient. 

II. 30 parts by weight of a compound according to the invention 
are mixed intimately with a mixture of 92 parts by weight of 

30 pulverulent silica gel and 8 parts by weight of paraffin oil 

which had been sprayed onto the surface of this silica gel. 
This gives a formulation of the active ingredient with good 
adhesion properties {comprises 23% by weight of active in- 
gredient) . 

35 

III. 10 parts by weight of a compound according to the invention 
are dissolved in a mixture composed of 90 parts by weight of 
xylene, 6 parts by weight of the adduct of 8 to 10 mol of 
ethylene oxide and 1 mol of oleic acid N-monoethanol amide, 2 

40 parts by weight of calcium dodecylbenzenesulf onate and 2 

parts by weight of the adduct of 40 mol of ethylene oxide 
and 1 mol of castor oil (comprises 9% by weight of active 
ingredient) . 



45 
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IV. 2 0 parts by weight of a compound according to the invention 
are dissolved in a mixture composed of 60 parts by weight of 
cyclohexanone, 30 parts by weight of isobutanol, 5 parts by 
weight of the adduct of 7 mol of ethylene oxide and 1 mol of 

5 isooctylphenol and 5 parts by weight of the adduct of 40 mol 

of ethylene oxide and 1 mol of castor oil (comprises 16% by 
weight of active ingredient) . 

V. 80 parts by weight of a compound according to the invention 
10 are mixed thoroughly with 3 parts by weight of sodium diiso- 

butylnaphthalene-alpha-sulfonate, 10 parts by weight of the 
sodium salt of a lignosulf onic acid from a sulfite waste li- 
quor .and 7 parts by weight of pulverulent silica gel, and 
the mixture is ground in a hammer mill (comprises 80% by 
15 weight of active ingredient) . 

VI. 90 parts by weight of a compound according to the invention 
are mixed with 10 parts by weight of N-methyl-a-pyrrolidone , 
which gives a solution which is suitable for use in the form 

20 of microdrops {comprises 90% by weight of active ingre- 

dient) . 

VTI. 20 parts by weight of a compound according to the invention 
are dissolved in a mixture composed of 40 parts by weight of 

25 cyclohexanone \, 30 parts by weight of isobutanol, 20 parts by 
weight of the adduct of 7 mol of ethylene oxide and 1 mol of 
isooctylphenol and 10 parts by weight of the adduct of 40 
mol of ethylene oxide and 1 mol of castor oil. Pouring the 
solution into 100,000 parts by weight of water and finely 

30 distributing it therein gives an aqueous dispersion which 

comprises 0.02% by weight of the active ingredient. 

VIII. .20 parts by weight of a compound according to the invention 
are mixed thoroughly with 3 parts by weight of sodium diiso- 

35 butylnaphthalene-Ot-sulfonate, 17 parts by weight of the so- 

dium salt of a lignosulfonic acid from a sulfite waste li- 
quor and 60 parts by weight of pulverulent silica gel, and 
the mixture is ground in a hammer mill. Finely distributing 
the mixture in 20,000 parts by weight of water gives a spray 

40 mixture which comprises 0.1% by weight of the active ingre- 

dient . 

The active ingredients can be used as such, in the form of their 
formulations or the use forms prepared therefrom, e.g. in the 
45 form of directly sprayable solutions, powders, suspensions or 

dispersions, emulsions, oil dispersions, pastes, dusts, materials 
for spreading, or granules, by means of spraying, atomizing, du- 
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Examples of the action against harmful fungi. 



The fungicidal action of the compounds of the formula I was 
45 demonstrated by the following experiments: 
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The active compounds, separately or together, were formulated as 
a 10% emulsion in a mixture of 70% by weight of cyclohexanone, 
20% by weight of Nekanil® LN (Lutensol® AP6, wetting agent having 
emulsifying and dispersant action based on ethoxylated 
5 alkylphenols) and 10% by weight of Wettol® EM (nonionic 

emulsifier based on ethoxylated castor oil) and diluted with 
water to the desired concentration. 



Use example 1: Action on Alternaria solani in tomatoes 



10 



Leaves of pot grown tomato seedlings of the "GroSe Fleischtomate 
St. Pierre* variety were sprayed with aqueous liquors made from a 
stock solution consisting of 10% of active ingredient, 63% of cy- 
clohexanone, and 27% of emulsifier. After 24 hours the leaves 
15 were infected with a zoospore suspension of Alternaria solani 
<1.7xl0 6 spores per ml of a 2% strength biomalt solution).. The 
plants were then placed in a water vapour-saturated chamber. Af- 
ter 5 days the disease had spread to such a great extent on the 
untreated plants that the fungicidal • activity of the substances 
20 could be assessed. 

In this test, the plants which had been treated with 63 ppm of 
compounds 1-1, 1-3, and 1-23 showed an infection of up to 3%, 
whereas the untreated plants were infected to 100%. 
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Use Example 2: Action on Plasmopara vltlcola 

Leaves of potted vines of the "Milller Thurgau" variety were 
sprayed with aqueous liquors made from a stock solution consi- 
sting of 10% of active ingredient, 63% of cyclohexanone, and 27% 
of emulsifier. To assess the duration of action, the plants were 
set up, after the sprayed-on layer had dried, in the greenhouse 
for 8 days. Then the leaves were infected with a zoospore suspen- 
sion of the fungus Plasmopara vltlcola, first placed in a vapour- 
saturated chamber at 24°C, and then kept for 5 days in a green- 
house at 20 to 30°C. To accelerate and intensify the sporangio- 
phore discharge, the plants were then again placed in the moist 
chamber for 16 hours. The extent of fungus attack was then asses- 
sed on the undersides of the leaves. 

In this test, the plants which had been treated with 250 ppm of 
compounds 1-1 and 1-2 showed an infection of up to 20%, whereas 
the untreated plants were infected to 85%. 

Active compounds A to E known from EP-A 550 113, WO-A 99/41255, 
and US 5,994,360 resp., were used as comparison compounds in the 
following comparison tests: 
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NO. 


known £70011 


R 


X 


A 


EP-A 550 113, No. 106 


isopropylamino 


chloro 


B 


EP-A 550 113, No. Ill 


diethyl ami no 


chloro 


C 


. WO-A 99/41255, No. 38 


cyclohexyl 


methoxy 


D 


WO-A 99/41255, No. 39 


cyclohexyl 


cyano 


E 


US 5,994,360, Ex. IB 


4-CH 3 -piperidine 


methyl 



10 



15 Comparison test 1: Fungicidal control of early blight on tomatoes 
{Alternaria solani) 

Young seedlings of tomato plants of the variety "Grofie Fleischto- 
mate St. Pierre" were grown in pots to the 2 to 4 leaf stage. 

20 These plants were sprayed to run-off with an aqueous suspension, 
containing the concentration of active ingredient mentioned in 
the table below, prepared from a stock solution containing 10 % 
of the active ingredient, 85 % cyclohexanone and 5 % emulsifier. 
The next day, the treated plants were inoculated with an aqueous 

25 suspension of Alternaria solani containing 0.2 x 10« spores per 
ml. Then the trial plants were immediately transferred to a hu- 
mid chamber. After 6 days at 20 to 23°C and a relative humidity 
close to 100 %, the extent of fungal attack on the leaves was vi- 
sually assessed as % diseased leaf area. 

30 In this trial, the plants which have been treated with 250 ppm of 
compounds 1-3 and 1-23, resp., showed an infection of not more 
than 7 %, whereas the plants treated with 250 ppm of comparison 
compounds C and D, resp., were infected to at least 60 %, and the 

35 untreated plants were infected to 100 %. 

In another trial, the plants which have been treated with 16 ppm 
of compound 1-3 showed an infection of 15 %, whereas the plants 
treated with 16' ppm of comparison compound E, were infected to 
40 30 %, and the untreated plants were infected to 90 %. 



Comparison test 2 
renophora teres 



Control of net blotch on barley caused by Py- 



45 The first fully developed leaves of pot grown barley of the va- 
riety "Igri" were sprayed to run-off with an aqueous suspension, 
containing the concentration of active ingredient or their mix- 
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ture mentioned in the table below, prepared from a stock solution 
containing 10 % of the active ingredient, 85 % cyclohexanone and 

5 % emulsifier. The next day the treated plants were inoculated 
with an aqueous spore suspension of Pyrenophora teres tritici 

5 containing 0.02 x 10 6 spores/ml. Then the trial plants were imme- 
diately transferred to a humid chamber in the greenhouse. After 

6 days of cultivation at 20 to 24°C and a relative humidity close 
to 100 %, the extent of fungal attack on "the leaves was visually 
assessed as % diseased leaf area. 

10 

In this trial, the plants which have been treated with 250 ppm of 
compounds 1-3 and 1-23, resp., showed an infection of not more 
than 7 %, whereas the plants treated with 250 ppm of comparison 
compounds C and D, resp., and the untreated plants were infected 
15 to 100 %. 

Comparison trial 3: Fungicidal control of leaf blotch on wheat 
caused by Septoria tritici (protective) 

20 Leaves of pot-grown wheat seedling of the variety "Riband" were 
sprayed 'to run-off with an aqueous suspension, containing the 
concentration of active ingredient as described below prepared 
from a stock solution containing 10 % of the active ingredient, 
85 % cyclohexanone and 5 % emulsifier. The plants were allowed to 

25 air-dry. At the following day the plants were inoculated with an 
aqueous spore suspension of Septoria tritici containing 2.0 x 10 6 
spores/ml. Then the trial plants were immediately transferred to 
a humid chamber. After 2 weeks at 18 to 22°C and a relative humi- 
dity close to 100 % the extent of fungal attack on the leaves was 

.30 visually assessed as % diseased leaf area. 

In this trial, the plants which have been treated with 63 ppm of 
compounds 1-3, 1-5 and 1-23, resp., showed no infection, whereas 
the plants treated with 63 ppm of comparison compounds B, C and 
35 D, resp., were infected from 20 to 60 %, and the untreated plants 
were infected to 90 %. 

Comparison test 4: Fungicidal control of rice blast caused by Py- 
ricularia oryzae (protective) 

40 

Leaves of pot-grown rice seedling of the variety "Tai-Nong 67" 
were sprayed to run-off with an aqueous suspension, containing 
the concentration of active ingredient as described below prepa- 
red from a stock solution containing 10 % of the active ingre- 
45 dient, 85 % cyclohexanone and 5 % emulsifier. The plants were al- 
lowed to air-dry. At the following day the plants were inoculated 
with an aqueous spore suspension of Pyricularia oryzae containing 
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1.0 x 10 6 spores/ml. Then the trial plants were immediately trans- 
ferred to a humid chamber. After 6 days at 22 to 24°C and a rela- 
tive humidity close to 100 % the extent of fungal attack on the 
leaves was visually assessed as % diseased leaf area. 

5 

In this trial, the plants which have been treated with 250 ppm of 
compounds 1-3, 1-5, 1-23, and 1-63 resp. , showed an infection of 
up to 30 %, whereas the plants treated with 250 ppm of comparison 
compounds A, B, and E, resp., were infected from 60 to 80 %, and 
10 the untreated plants were infected to 90 to 100 %. 

Comparison test 5: Protective control of powdery mildew on cucum- 
ber 

15 Cucumber seedlings of the variety "Chinesische Schlange" were 
grown in pots to the 2 leaf stage. . The plants were then sprayed 
to run-off with an aqueous suspension, containing the concentra- 
tion of active ingredient as described below, prepared from a 
stock solution containing 10 % of the active ingredient, 85 % cy- 

20 clohexanone and 5 % emulsifier. The next day the treated plants 
were inoculated with an aqueous spore suspension of cucumber pow- 
dery mildew [Sphaerotheca fuliginea) . Then the trial plants were 
cultivated in a greenhouse at temperatures between 20 and 24°C and 
a relative humidity between 60 and 80 %. After 8 days the extent 

25 of fungal attack on the leaves was visually assessed as % disea- 
sed leaf area. 

In this trial, the plants which have been treated with 16 ppm. of 
compound 1-23 showed no infection,, whereas the plants' treated 
30 with 16 ppm of comparison compound E were infected to 90 %, and 
the- untreated plants were infected to 100 %. 
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Claims : 



1. 6-(2-Chloro-6-fluoro-phenyl)-triazolopyrimidines. of formula I 



in which 

R 1 and R 2 independently denote hydrogen or 

Ci-Cio-alkyl, C 2 -Ci 0 -alkenyl , C 2 -Ci 0 -alkynyl , C 4 -Ci 0 -alka- 
dienyl, or Ci-Cio-haloalkyl 

C 3 -C8-cycloalkyl, C 5 -Ci 0 -bicycloalkyl , phenyl, naphthyl, 
or 

5- or 6-membered heterocyclyl , containing one to four 
nitrogen atoms or one to three nitrogen atoms and one 
sulfur or oxygen atom, or 

5- or 6-membered heteroaryl, containing one to four 
nitrogen atoms or one to three nitrogen atoms and one 
sulfur or oxygen atom, or 

where R 1 and R 2 radicals may be unsubsti tuted or 
partially or fully halogenated or may carry one to three 
groups R a , 

R* is halogen, cyano, nitro, hydroxyl, Ci-Ce-alkyl, 
Ci-Ce-haloalkyl, C 3 -C 6 -cycloalkyl , Ci-C 6 -alkoxy , 
Ci-C 6 -haloalkoxy, Ci-C 6 -alkylthio, Ci-C 6 -alkylamino, 
di-d-Cs-alkylamino, C 2 -C 6 -alkenyi , C 2 -C 6 -alkenyloxy , 
C 2 -C 6 -alkynyl, C 3 -C 6 -alkynyloxy . and C!-C 4 -alkylene- 
dioxy, which may be halogenated; or 

Ri and R 2 together with the interjacent nitrogen atom repre- 
sent a 5- or 6-membered heterocyclic ring, containing one 
to four nitrogen atoms or one to three nitrogen atoms and 
one sulfur or oxygen atom, which may be substituted by 
one to three R a radicals; 

X is cyano, Ci-C 6 -alkoxy, Ci-C 6 -haloalkoxy or C 3 -C 8 -alkenyl- 
oxy . 




I 
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2. Compounds of formula I according to claim 1, in which 

Ri is straight chained or branched Ci-C 6 -alkyl, Ci-C 6 -halo- 
alkyl, straight chained or branched C 2 -C6-alkenyl , 
5 C 3 -C 6 -cycloalkyl, or C 5 -C 9 -bicycloalkyl , and 

R2 is hydrogen or Ci-C 6 -alkyl , or 

and R 2 together with the interjacent nitrogen atom repre- 
10 sent a heterocyclic ring with 5 or 6 carbon atoms being 

optionally substituted with one or two Ci-Ce-alkyl 
groups . 

3. Compounds according to claims 1 or 2 in which R 2 is hydrogen. 

15 

4. Compounds according to claims 1 to 3 in which X is methoxy. 

5. .Compounds according to claims i to 3 in which X is cyano. 

20 6. A process for the preparation of compounds of formula I as 
defined in claims 1 to 5 which comprises reacting 5-halo- 
gen-6-phenyl-triazolopyrimidines of formula II 



R- — N 

25 N_ 



30 




II 



in which Y is halogen with a compound of formula III 

M-X HI 



in which M is an ammonium- tetraalkylammonium-, alkalimetal- 
or earth metal cation and X is as defined in formula I to 
35 produce compounds of formula I. 

7 . The use of compounds of formula II as defined in claim 6 as 
intermediate. 

40 8. A composition suitable for controlling phytopathogenic fungi, 
comprising a solid or. liquid carrier and. a compound of the 
formula I as claimed in claim 1. 



45 
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9. A method for controlling phytopathogenic fungi, which compri- 
ses treating the fungi or the materials, plants, the soil or 
the seed to be protected against fungal attack with an effec- 
tive amount of a compound of the formula I as claimed in 
5 claim 1 . 
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